Morin mitigates acetaminophen-induced liver injury by potentiating Nrf2 regulated survival mechanism through molecular intervention in PHLPP2-Akt-Gsk3β axis.
Acetaminophen (APAP) is frequently taken to relieve pain. Staggered APAP overdoses have been reported to cause acetaminophen-induced liver injury (AILI). Identification of efficacious therapeutic modalities to address complications imposed by accidental/intentional long-term APAP ingestion is needed. Morin, a plant-derived phytochemical, possesses a multitude of pharmacological properties including hepatoprotective action; however, the underlying mechanisms have been inadequately explored. Our present report demonstrates significant attenuation of APAP-mediated liver injury by morin supplementation in vivo as indicated by reduction in histological and serum markers of hepatotoxicity. Morin not only limited necroinflammation as revealed by reduced HMGB1 release, NALP3 and caspase-1 maturation, but also suppressed oxidative stress and mitochondrial dysfunction. This suggests that morin may have exerted its cytoprotective role by way of early intervention in the pathway leading to perpetuation of AILI. Morin reinforced cellular defenses by suppressing Nrf2 ubiquitination and promoting nuclear Nrf2 retention as well as ARE-Nrf2 binding affinity. The effects were observed to be a result of molecular intervention in the activity of PHLPP2, a phosphatase previously reported by us to subdue cellular Nrf2 responses via Fyn kinase activation. Morin was observed to inhibit APAP-induced increase in PHLPP2 activity ex vivo as well as its association with cellular target Akt1. As a result, morin prevented oxidative stress induced deactivation of Akt (Ser473) leading to suppression in GSK3β and Fyn kinase activation. The study supports the inhibitory action of morin against PHLPP2-regulated Nrf2-suppression and hence indentifies Nrf2-potentiating property of morin that may be exploited in developing novel therapeutic strategy to address AILI.